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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

| 1 the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

[ | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 
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the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

[X] the text is approved as submitted by the applicant. 

I | the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
1 — * within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 



| | as suggested by the applicant. None of the figures. 

| | because the applicant failed to suggest a figure. 

^ | because this figure better characterizes the invention. 
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International application No. 
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03/10/2000 


Priority date (day/month/year) 
04/10/1999 


Applicant 
GAN, Zhibo 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by~performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which hav 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 2 sheets. 
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Authorized officer 
Linker, W 

Telephon No. +49 89 2399 8703 




Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMNARY 
EXAMINATION REPORT 



International application No. PCT/CA00/01 1 53 



I. Basis of th report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 ,2,4-9 as originally filed 

3,3a as received on 20/12/2001 with letter of 14/12/2001 



Claims, No.: 

1-25 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained irTthe international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-11, 19-21,23 




No: 


Claims 


12-18, 22, 24, 25 


Inventive step (IS) 


Yes: 


Claims 


1-11 




No: 


Claims 


12-25 


Industrial applicability (IA) 


Yes: 


Claims 


1-25 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
s separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : WO 99 32655 A (NEN LIFE SCIENCE PRODUCTS, INC.) 1 July 1999 
(1999-07-01) 

D2: WO 98 16657 A (CHIRON CORPORATION) 23 April 1998 (1998-04-23) 



The subject-matter of present claims 12-15 and 24 is already known from document 
D1 , see in particular page 3, lines 6-15, 21 and 24, page 5, lines 5, 15-17 and 23, page 
6, lines 1, 8, and 14-24, page 7, lines 1-7 and 12-14. Furthermore, the subject-matter 
of claims 12-18, 22, 24 and 25 is already known from document D2, see in particular 
page 2, lines 10-20, page 6, lines 14-16 and 18, page 7, line 6, page 8, line 10 and 14, 
page 9, lines 3-7. Thus, the present application does not satisfy the criterion set forth in 
Article 33(2) PCT because the subject-matter of claims 12-18, 22, 24 and 25 is not 
novel (or inventive according to Article 33(3) PCT). 

While the applicant's observations have been considered, the previously expressed 
opinion is nevertheless maintained for the following reason: 
The Applicant has pointed to differences between the prior art and the present 
invention, however, the wording of the aforementioned claims is such that the claimed 
subject-matter cannot be distinguished from the above state of the art. 

Using respective substrates for the enzymes selected according to dependent claims 
19-21 and 23 is not considered to involve an inventive step as the skilled person could 
expect that the method of D2 can also be applied to enzyme/substrate combinations 
different from those explicitly mentioned in D2. 

The subject-matter of claims 1-1 1 appears not to be disclosed or suggested by any of 
the cited prior art documents, thus, the subject-matter of claims 1-1 1 appears to satisfy 
the criterions set forth in Article 33(2) and (3) PCT. 
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R Item VIII 

Certain observations on the international application 

The features mentioned on page 3, lines 22-24 (i.e. due to the uneven distribution of 
the label between surface and liquid in a vessel after completion of the reaction) and 
page 4, lines 3-4 (i.e. without an additional step) appear to be essential to the claimed 
method in view of the object indicated on page 3, lines 4-5. Thus, claims 1,12 and 25 
do not satisfy the criterion set forth in Article 6 PCT. 



Form PCT/Separat Sheet/409 (Sheet 2) (EPO-April 1997) 



catalytic activity of an enzyme and not just the amount of the enzyme as a given 
amount of the enzyme may have a widely varying activity depending on reaction 
conditions. 

International PCT Application No. WO 99/32655 filed in the name of Nen 
Life Science Products, Inc. of Boston, Massachusetts, USA, published on 
July 1 st , 1999, relates to a method for analyzing a sample for the presence and/or 
activity of an enzyme. The invention makes use of a hydrophobic layer formed on 
a solid support, the hydrophobic layer incorporating by hydrophobic interactions 
and amphipathic enzyme substrate labeled with a reporter on its hydrophilic 
region. The hydrophobic material having the substrate disposed therein is 
contacted with a sample and with a polar solvent, whereby enzyme present in the 
sample cleaves the substrate and produces a labeled hydrophilic fragment, which 
fragment migrates to the polar solvent. The presence of the reporter is then 
detected in the polar solvent or in the hydrophobic layer. 

International PCT Application No. WO 98/16657 filed in the name of 
Chiron Corporation of Emeryville, California, USA, which was published on 
April 23 rd , 1998, relates to a method of screening a compound capable of 
regulating protease activity by incubating a protease and a polypeptide in the 
presence and absence of a test compound. The polypeptide comprises an anchor 
region, a protease recognition site and a detectable signal region. The anchor 
region is bound to a solid support and the protease recognition site comprises (a) a 
protease cleavable peptide bond, and (b) at least three naturally adjacent amino 
acids on each side of the cleavable peptide bond. The signal region bound to the 
solid support is detected. Detecting an amount of the signal region bound to the 
solid support in the presence of the test compound, which is greater or smaller 
than an amount detected in the absence of the test compound, indicates that the 
test compound is capable of regulating protease activity. 

It is important for developing a method to reduce the step of the 
measurement procedure. 
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3a 

DISCLOSURE OF THE INVENTION 

This present invention is for a method referred to as non-separation 
heterogeneous assay that greatly simplifies the detection, identification, 
5 - measurement of concentration and activity of biological substances. It is based on 
the change of the label signal due to the distribution of the label between a solid 
surface and liquid in a vessel after completion of the reaction among reactants. 
The method involves the coating of a reactant (labeled or unlabeled) onto a 
surface, addition of a sample with or without a competitor labeled using a label 
10 tag or unlabelled. The change of the label signal can be directly measured. 



DETAILED DESCRIPTION OF THE INVENTION 

1 5 The present invention relates to a new method for the detection, 

identification, measurement of concentration and activity of biological substances, 
which is based on the change of the label signal due to the uneven distribution of 
the label between surface and liquid in a vessel after completion of the reaction 
among reactants. 

20 1 . An assay in which the surface of a vessel is coated with reactant 1 which is a 
binding ligand for reactant 3 being the labeled form of reactant 2. Competitive 
binding reactions between reactant 2 and reactant 3 for reactant 1 or between 
reactant 
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02/05/2001 


Date of completion of this report 
23.01.2002 


Name and mailing address of the international 
preliminary examining authority: 

- ^ European Patent Office 
0))) D-80298 Munich 

&f 9 Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer 

Linker, W (C M }) 

Telephone No. +49 89 2399 8703 ^SZZ^ 



Form PCT/I PEA/409 (cover sheet) (January 1994) 




NARY 



INTERNATIONAL PREH 
EXAMINATION REPORT 



international application No. PCT/CA00/01 1 53 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 ,2,4-9 as originally filed 

3,3a as received on 20/12/2001 with letter of 14/12/2001 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



Claims, No.: 



1-25 



as originally filed 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-11, 19-21, 23 




No: 


Claims 


12-18, 22, 24, 25 


Inventive step (IS) 


Yes: 


Claims 


1-11 




No: 


Claims 


12-25 


Industrial applicability (IA) 


Yes: 


Claims 


1-25 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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R ItemV 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1: WO 99 32655 A (NEN LIFE SCIENCE PRODUCTS, INC.) 1 July 1999 
(1999-07-01) 

D2: WO 98 16657 A (CHIRON CORPORATION) 23 April 1998 (1998-04-23) 



The subject-matter of present claims 12-15 and 24 is already known from document 
D1 , see in particular page 3, lines 6-1 5, 21 and 24, page 5, lines 5, 1 5-17 and 23, page 
6, lines 1, 8, and 14-24, page 7, lines 1-7 and 12-14. Furthermore, the subject-matter 
of claims 12-18, 22, 24 and 25 is already known from document D2, see in particular 
page 2, lines 10-20, page 6, lines 14-16 and 18, page 7, line 6, page 8, line 10 and 14, 
page 9, lines 3-7. Thus, the present application does not satisfy the criterion set forth in 
Article 33(2) PCT because the subject-matter of claims 12-18, 22, 24 and 25 is not 
novel (or inventive according to Article 33(3) PCT). 

While the applicant's observations have been considered, the previously expressed 
opinion is nevertheless maintained for the following reason: 
The Applicant has pointed to differences between the prior art and the present 
invention, however, the wording of the aforementioned claims is such that the claimed 
subject-matter cannot be distinguished from the above state of the art. 

Using respective substrates for the enzymes selected according to dependent claims 
19-21 and 23 is not considered to involve an inventive step as the skilled person could 
expect that the method of D2 can also be applied to enzyme/substrate combinations 
different from those explicitly mentioned in D2. 

The subject-matter of claims 1-11 appears not to be disclosed or suggested by any of 
the cited prior art documents, thus, the subject-matter of claims 1-1 1 appears to satisfy 
the criterions set forth in Article 33(2) and (3) PCT. 
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Re It m VIII 

Certain observations on the international application 

The features mentioned on page 3, lines 22-24 (i.e. due to the uneven distribution of 
the label between surface and liquid in a vessel after completion of the reaction) and 
page 4, lines 3-4 (i.e. without an additional step) appear to be essential to the claimed 
method in view of the object indicated on page 3, lines 4-5. Thus, claims 1,12 and 25 
do not satisfy the criterion set forth in Article 6 PCT. 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 
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catalytic activity of an enzyme and not just the amount of the enzyme as a given 
amount of the enzyme may have a widely varying activity depending on reaction 
conditions. 

It is important for developing a method to reduce the step of the measurement 
5 procedure. 

DISCLOSURE OF THE INVENTION - 

This present invention is for a method referred to as non-separation 
10 heterogenous assay that greatly simplifies the detection, identification, measurement 
of concentration and activity of biological substances. It is based on the change of the 
label signal due to the distribution of the label between a solid surface and liquid in a 
vessel after completion of the reaction among reactants. The method involves the 
coating of a reactant (labeled or unlabeled) onto a surface, addition of a sample with 
15 or without a competitor labeled using a label tag or unlabeled. The change of the 
label signal can be directly measured. 

DETAILED DESCRIPTION OF THE INVENTION 

20 The present invention relates to a new method for the detection, 

identification, measurement of concentration and activity of biological substances, 
which is based on the change of the label signal due to the uneven distribution of the 
label between surface and liquid in a vessel after completion of the reaction among 
reactants. 

25 1. An assay in which the surface of a vessel is coated with reactant 1 which is a 
binding ligand for reactant 3 being the labeled form of reactant 2. Competitive 
binding reactions between reactant 2 and reactant 3 for reactant 1 or between reactant 



